The Mandibular Syndrome of Costen [Abridged] 
Introduction
Much of the material presented in the first part of this paper has been published before (Hankey 1954 , Hankey & Nash 1960 and under this heading is therefore only summarized:
The syndrome of symptoms (Table 1) as first described by Costen, an American otolaryngologist, was discussed. Costen attributed the symptoms to temporomandibular joint dysfunction consequent upon mandibular overclosure with distal condylar displacement. He assumed that the displaced condyle might lead to any of the following: Compression of the eustachian tube, erosion of the glenoid fossa or tympanic plate, pressure on the chorda tympani, or pressure on the main trunk of the auriculotemporal nerve. These anatomical assumptions have not been substantiated. Table I The syndrome of symptoms described by Costen (1934 Costen ( , 1936 Costen ( , 1944 (1) Neuralgia of the second or third (6) Sinus pains division of the V nerve (7) Deafness (2) Pain in and around the ears (8) Tinnitus (3) Stuffy sensation in the ears (9) Vertigo (4) Pain up the back of the head and (10) Altered sensation down the side of the neck in the tongue and (5) Headaches throat Neuralgia of the trigeminal nerve is the commonest symptom and in the course of time Costen (1956) has considerably modified his views. By establishing the connection between malocclusion, mandibular dysfunction and facial pain he has rendered a great service. Some histological and anatomical details relating to the function of the joint and the causation of pain were then given. The pressure effects of the displaced condyle due to malocclusion upon the nervous and vascular supply of the joint contained in the posterior attachments of the disc are the most likely cause of pain and degeneration of the joint, and of protective muscular imbalance.
A percentage analysis of the signs, symptoms and wetiology of 500 cases of temporomandibular dysfunction referred from all sources was next presented :182 Y. Table 2 Complaints of 18 % with regional but no joint symptoms (1) Neuralgia of the second or third 11 division of the V nerve (2) Pain in and around the ears temporomandibularjoint before parison with A: normally the condyle does not move back and after correction of distal displacement of the con-from the resting position. D, closedbiting on the dyle due to malocclusion. A, closedthe condyle is appiiancethe condyle position corrected to that of c retropositioned in the fossa. B, openthere is limited (reproducedfrom Hankey, 1954, by kind permission) forward movement of the condyle. c, resting, for comhad joint symptoms; the remaining 18 % complained only of neuralgia or of some other sensory disturbance (Table 2) .
Sixty-eight Cases Referred by E.N. T. Surgeons (Table 3) These cases were referred because no definite aural pathology could be found to account for their symptoms. Pain in and around the ear was the dominant symptom, sometimes spreading up the temple, along the maxilla or down the mandible and neckas shown in Fig 1. There were 2 cases of pain in the tongue, both cured, and one case of pain in the throat, also cured. But in this collection the subjective ear symptoms, made so much of by Costen, are more common -9 deafness, 6 tinnitus, 1 vertigo. Most of those with neuralgias only were cured or improved; only 6 remained without benefit. Of those with subjective ear symptoms 2 of the 9 cases of impaired hearing were cured and 4 improved, while 3 of the 6 cases of tinnitus improved and the 1 case of vertigo was cured.
Seventeen of these cases had signs of mechanical joint dysfunction, but without complaint. The remainder had no joint symptoms.
The patient with vertigo, who also had loss of hearing, tinnitus and typical deep ear pain, had been edentulous for many years, but her symptoms were aggravated after she had a new set of dentures three years previously. There was a harsh click in the left joint half-way through opening. She was obviously overclosed with a free-way space of 7 mm. The occlusal level of the lower denture was raised 3 mm and balanced, and one injection of hydrocortisone into the joint was given owing to the severe pain. Within six months she was symptomless except for slight deafness and an occasional ache along the malar bone. Another patient with vertigo, with joint symptoms and pain, referred by a physician, has also been free of symptoms since occlusal adjustment. Kelly & Goodfriend (1960) have concentrated on cases of peripheral vertigo and claim a large percentage of cures by occlusal equilibration. Most ofthe cases ofvertigo collected by Cawthorne (1954) were also of the peripheral type. Perhaps more of these should be examined for occlusal deformity.
Investigations
Every case of cervicofacial neuralgia, otherwise unaccountable, should be examined to exclude the mandibular joint syndrome. The ramifications of the trigeminal nerve and its connexions with the glossopharyngeal, vagus and second and third cervical nerves make the possible distribution of pain very wide. For record it has been found necessary to introduce a special outpatient form; the following special points must be charted:
(1) The range of movement of the mandible and the relation of clicks and pain to movement. (2) The pain distribution.
(3) The teeth presenttheir condition, noting spaces.
(4) The type of occlusiondeep overbite, irregularity, &c.
(5) An estimation of the free-way space.
(6) An analysis of the bite from plaster models on an anatomical articulator.
(7) The radiographic findings (a) of the teeth and supporting structures, and (b) of the joints.
Radiographs of the joints are primarily needed to show condylar displacement, reduced joint space and limitation of condylar gliding.
The transcranial lateral oblique views of the joints, taken by the techniques of Lindblom (1953) or of Craddock(1953) are advocated. Three views of each joint are required initially ( Fig 2) :
(1) Closedmaking sure that this records the most retrusive condylar position; closing on the front teeth gives a faulty protrusive result.
(2) Restingfor which a special squash bite in composition must be provided beforehand.
(3) Wide open. (4) A fourth view is needed later, after bite rehabilitation, closed on the applianceto make sure that the condyles are held at the position of rest. TREATMENT Prevention A normal dentition maintained in good order is the best way to prevent the mandibular syndrome from developing.
In children a greatly extended service is needed to conserve the teeth and to correct hereditary malocclusion. If a deciduous tooth is lost prematurely the space for its permanent successor should be maintained by an appliance or the space will close and normal eruption of the permanent tooth become impossible. Between the ages of 7 and 10 years children often have their 1st permanent molars extracted for caries or orthodontic reasons; this sometimes results in temporary occlusal collapse accompanied by joint derangement. In the adult, if a molar or premolar has to be extracted it should be replaced by a fixed bridge to prevent tilting of the teeth either side of the gap or over-eruption of the unopposed tooth. In addition the functional occlusion should be kept centric and at the correct level by preventing loss of vertical height from any cause. The weight of partial dentures should always be borne on the occlusal surfaces of the teeth to prevent sinking; in practice this means a skeleton metal type of denture, not a plastic gum stripper! Full artificial dentures will gradually sink, especially the lower, owing to progressive alveolar resorption with eventual overclosure; even though comfortable, full dentures should be re-lined at regular intervals to maintain the vertical dimension. In cases of bruxism or occlusal attrition, the biting surfaces of the teeth should be protected from wearing away by gold inlays or by an overlaid removable prosthesis.
CAUSATIVE TREATMENT

Acute Cases
The management of sudden acute pain in the joint, maybe with swelling and trismus, is the same whether the pain is of extrinsic or intrinsic origin. The mandible should be rested for a few days and only soft diet allowed. If a bandage is not sufficient, the teeth should be wired together for a week after radiographs have been taken. If radiographs show a markedly retruded condyle with the mouth closed an effort should be made to distract the joint by placing something 2-3 mm thick between the molars before wiring the teeth together.
The spasm and pain may be so severe that a local or general anasthetic is necessary for taking impressions or fixing the wires. While the patient is under the anaesthetic plus a muscle relaxant, an effort can be made to reduce an anterior displacement of the disc by manipulation: after pressing down to overcome the elevator spasm, instead of forcing the mandible backwards as for an anterior dislocation of the condyle, the condyle is brought forwards sharply to re-engage with the disc as described by Wakeley (1939) .
When the acute symptoms have subsided, movement and function are restored with the aid of local heat and massage followed by muscle exercises to strengthen the lateral pterygoid. Later the bite must be analysed and any occlusal abnormality corrected.
Sometimes, even after rest, the disc is so badly damaged or displaced, as evidenced by jamming and continual pain, that its surgical removal becomes necessary.
Infections of the jointspecific, pyogenic, or accompanying fevers such as influenza or typhoid only occur rarely. A blood sedimentation rate, gonococcal test and blood counts may be necessary to assist in the diagnosis. Antibiotics and/or artificial fevers are indicated for their treatment.
Chronic Cases
These include cases with joint dysfunction or with neuralgia and ear symptoms only. The symptoms of joint dysfunction in order of severity are: Clicking, clicking with pain, recurrent locking and trismus with pain, ending with permanent partial trismus. Treatment should be started, therefore, as soon as the click begins. All conservative measures should be tried before resorting to surgery of the joint.
Reflex trismus or muscle spasm from an erupting or impacted wisdom or from a carious tooth is speedily cured by removal of the tooth.
Equilibration or Bite Rehabilitation
In all cases of malocclusion the aim is to restore the occlusion to the normal centric level and to maintain it in equilibrium so that the teeth can grind freely in all directions without locking or bumping. At the same time the condylar positions, verified by radiographs, with the teeth in occlusion should correspond to their resting positions. In overclosure with a deep overbite there is an initial incisor contact (Fig 4) before the molars come into occlusion ( Fig 5) . If the molar occlusion can be raised to the level of the incisor contact the retrusive condylar displacement will be prevented.
In children and adolescents the molars can sometimes be induced to erupt further by means of an upper bite block (Hawley plate) upon which only the lower incisors bite, leaving the molars apart and uncovered. When the molars have erupted sufficiently, the plate can be discarded.
In adults the same effect is achieved by raising the molar contact to that of the incisors by means of a removable prosthesis. A trial overlay, usually a lower, is first made in clear acrylic for ease of adjustment; after most careful grinding and balancing of the occlusal surface a position of optimum comfort is reached when relief of clicking, tension and other symptoms follows. With the flat balanced occlusion provided by the appliance, the mandible, no longer influenced by intervening cusps, is enabled to assume its natural centric relation to the maxilla, the retruded condyles resume their normal position in occlusion and the strain on the ligaments and muscles is relaxed. The same procedure is followed in the case of attrition or loss of molars.
Later the trial appliance may have to be replaced with a permanent removable one of gold or chrome-cobalt or a fixed one-the latter involving inlays, crowns and bridges, all very time consuming and expensive.
In edentulous patients with full dentures, the overclosure is first reduced by adding an acrylic overlay to the lower in the same way, thereby balancing the occlusion until comfortable. Later new dentures must be made to the corrected occlusion. In premature contact one or several cusps are meeting before the mandible has closed through the normal range from rest to occlusion. The premature contacts must be removed by grinding the cusps, moving the tooth into correct occlusion or by extraction of the tooth of interference. Physiotherapy in the form of heat or short-wave diathermy is soothing and of great assistance in the relief of pain, stiffness and muscular spasm. Moreover, the anxious patient feels that something active is being done and gains confidence.
Injections of hydrocortisone into the joint cavities, as an adjunct to occlusal rehabilitation, have proved of great benefit for painful joints. Again the patient feels that something positive is being done locally. The injection of 1 ml of hydrocortisone is quite simple and painless if preceded by a superficial and peri-articular injection of 1 ml of 2 % lignocaine, using a very fine needle. The joint is best entered from behind when the mouth is open and the condyle drawn forwards. The point of entry is about i in. anterior to the tragus.
Very loose, recurrently subluxating joints can be injected in the same way with a mild sclerosant, such as 5 % ethanolamine oleate, in order to induce a mild fibrous contraction.
Operative Surgery
Operation is only recommended after all conservative measures have failed and where there is an obvious meniscal displacement or obstruction with continual pain. Meniscectomy will usually give immediate relief, but this does not absolve the surgeon from having the occlusion checked and treated as well. In the past this has not always been done and from this neglect has arisen the belief that osteoarthritis will follow.
As an alternative procedure Ward (1961) advocates condylotomy or artificial fracture of the neck of the condyle, the idea being that the head of the mandible can then assume a position which suits the occlusion.
In the presence of severe osteoor rheumatoid arthritis, condylectomy may be necessary to restore function, especially where there is almost complete trismus. In the case of bony ankylosis an arthroplasty at a lower level through the ramus, inserting a chrome cobalt cap, may be the operation of choice. Table 4 shows the various treatments employed and their relative frequency. Two or more lines of treatment were often employed on the same patient.
Results of Treatment
Seventy-nine per cent were supplied with some form of prosthetic appliance, because it was impossible by other means to take the strain off the joints, relieve muscle spasm and provide a balanced centric occlusion. Among the 21 % who were not provided with prosthetic appliances were those with bad habits or only minor degrees of malocclusion which could be cured by selective cuspal grinding, muscle exercises or self-control.
Only 5 % required surgery of the joint and in each case meniscectomy cured the pain. The total percentage of cures was 60 and another 34% were much improved. Only 6% failed to respond to treatment; these need further investigation and analysis.
(St Bartholomew's Hospital, London) Temporomandibular Joint Syndrome of Costen I have, after due consideration, been responsible for referring quite a number of-cases of temporomandibular joint syndrome to my dental colleagues.
My interest in the effects ofjaw deformities and malalignment of dento-alveolar structure was first stimulated by the formation by Mr E Gwynne-Evans, first at Willesden and later at St Bartholomew's Hospital, of an upper respiratory clinic for children (Proceedings, 1945, 38, 535) . From the first an orthodontist was regarded as an essential member of the team from whom much was. learned about what was wrong and what might be done about it. An early paper on mouth-breathing and nasal obstruction was published by Warwick James & Somerville Hastings (Proceedings, 1932 (Proceedings, , 25, 1343 in which the association of the two specialties was recognized as valuable.
Later one came to realize, looking as one does in the mouth of every patient, that malocclusion, distortion of bite and bad chewing habits might lead to trouble. In older age groups loss of teeth, especially with lack of molar opposition and apposition, an edentulous condition, or one compensated by ill-fitting or badly designed dentures, may give rise to temporomandibular joint strain, deformity or pain and very probably, as some think, to orofacial and cervical muscular cramp, headaches and symptoms referred to the ear. Such cases usually reach the rhinologist as suspected sinus or aural disease or, in several cases of my own, as a recurrence of such troubles long since satisfactorily cured.
Most of the dental experts now seem to divide the cases into two groups: (1) A younger group, usually in women aged between 15 and 30, in whom a true joint disturbance, congenital or developmental, may be found. (2) An older group, much more likely to be encountered by otologists, where loss of teeth, inadequately or not at all replaced, may give rise to the symptoms described. Costen's series seems really to have fallen into this group.
Of 12 cases which seem to me to be characteristic, and which were referred to Mr Hankey or other colleagues, 9 were male (8 aged 49 or over, 1 aged 35) and 3 were female (1 aged 47, 1 aged 50, 1 aged 36). The preponderance of males agrees with the findings of Hankey and others. In earlier days I made no special record of such referrals and I cannot now trace several of the largish number where a dramatic and gratifying result ensued.
In these 12 cases the commonest complaint, present in half of them, was pain or discomfort in an ear. Tinnitus was a complaint of 3. Where this occurs with other symptoms in the older age group it may well be associated with a senile presbyacusis, coincidental but nothing to do with the syndrome of Costen. Among other symptoms, single or multiple, were: headaches, indefinite or referred to the temporal region, head and back of neck; pain in neck and arm; joint pain; clicking joint; lump in the throat; so-called migraine in cases of known allergic diathesis; tightness over the antrum; and one patient complained of pain in the throat after tonsillectomy performed a year before, which was traced to a very poor denture fitted shortly after operation.
The following two case histories are typical: Case 1 Male, aged 53 In 1952 he had a right oro antral fistula satisfactorily treated by antrostomy and repair, and an antral infec-tion on the left was also drained. He had no further trouble until 1959 when multiple extractions of teeth were undertaken. The left side was cleared first and when seen he had a temporary complete upper denture, the lower jaw being edentulous except for four incisors. He was complaining of a tight feeling around the left side of the nose followed by left temporal pain. It usually came on in the morning two or three times a week. Veganin usually stopped it after several hours. His general practitioner suspected that he had recurrent sinus trouble. There was no nasal discharge, the old antrostomies were patent and the upper respiratory tract was wholly free of infection. He had an obvious overbite and the pain was in the distribution of the left auriculotemporal nerve. There was no temporal arteritis, an item which should always be excluded in these cases, especially as one of the 12 cases was finally relieved of pain after biopsy of the temporal vessel.
Case 2 Male, aged 51 This patient had some background of allergy and migraine and had headaches at night which were relieved by getting up and walking about. His job was strenuous and he wondered if he had migraine. The condition had many times been diagnosed as sinusitis on the right side. A submucous resection had been done to cure this. He had a blocked feeling from the root of the nose extending to the right ear and a clicking of the right temporomandibular joint. His hearing was less acute than it had been and he had tinnitus. He had an overbite, and the molars would only lock when the upper incisors came right down on to the lower gum. The pain was in the distribution of the auriculotemporal nerve. He was given a bite block, but he did not wear it. His audiograms showed a high-tone deafness on both sides due to the fact that he was a gunnery expert in the war.
Mr A S Davidson (Liverpool)
A Hsemodynamic Theory of Pain Production in the Temporomandibular Syndrome
The rational treatment of temporomandibular arthrosis is conservative in the first instance, since more than 90 % of cases have some defect of bite. Correction of the bite, measures designed to secure rest of the joint and to relieve muscle spasm are effective lines of treatment.
There remain a minority of patients (possibly 1 in 20) who do not respond to such measures. In these instances, empirical meniscectomy gives excellent results, the pain disappearing within a few days following operation. This is such a noticeable feature that it gives rise to speculation concerning the mechanism of pain production and its relief.
Early in the history of jaw joint surgery, macroscopic tears ofthe meniscus were postulated, a condition which must be a rare finding in the Normally the disc is avasculara state compatible with its ability to withstand pressure changes during movement. By contrast, the region adjacent to the posterior border of the normal disc is highly vascular and richly innervated.
In my series of cases that came to operation, the discs appeared macroscopically normal but the last 4 have been examined microscopically and an interesting feature was that the discs were vascularized, as shown in Fig 1. It is suggested that, during jaw movements, compression of the abnormal meniscus results in a wave of pressure being communicated directly along the blood vessels to the highly vascular and richly innervated region posteriorly, with consequent deformation of the nerve endings, giving rise to pain and possibly reflex neuralgia.
This same hydrodynamic principle is used in the familiar device frequently seen in the forecourt of a petrol filling station, where the incoming vehicle passes over a narrow-bore pipe filled with water. The resulting wave of compression is transmitted along the fluid and operates a distant signal. In some cases at least, it is argued that a similar haemodynamic transmission is responsible for the mechanism of pain production in the temporomandibular syndrome.
It is postulated that the success of conservative treatment is due to the regression of vascularization in the disc. Should the aetiological factors be neglected or prove incapable of cure, the blood vessels mature and the likelihood of resolution by conservative measures then becomes remote.
Under these circumstances, removal of the abnormal disc is not only empirically sound but, on the basis of this haemodynamic hypothesis, may be said to have a rational basis. The endaural approach to the joint (Davidson 1955) is advocated because of the wide access it affords with complete safety to the filaments of the facial nerve (Fig 2) . Mr E Gwynne-Evans (London) said that Mr Capps had referred to his interest in deformities of the jaws and dento-alveolar structures in children. He would add also his interest in the diverse behaviour of the orofacial muscles in relation to dental alignment. The association of mouthbreathing and malocclusion and the analysis of the so-called 'adenoid facies' were his main concerns.
Fifteen years ago, a clinic for children only had been started. An orthodontist was an essential member. By pooling their knowledge and examining cases together as a team, the staff were able to consider the dentofacial structures and the upper respiratory and digestive tracts as interdependent functioning systemsnot as constituent parts of anatomy that tended to become isolated from one another by departmental barriers.
Although the set of symptoms described by the opening speakers occurred later in the age scale, it would be of interest to know if some of the disturbances referred to in the temporomandibular joint syndrome had a common aetiology with some of those seen in childhood. He had in mind ways and means of preventing the onset of Costen's syndrome later in life.
It was now generally accepted that the growth patterns of thejaws werepredetermined genetically and could not be altered by orthodontic means. The form and relationship of the tooth-bearing margins largely determined the form and relationship of the dento-alveolar arches. The lower jaw was not merely suspended by the muscles of mastication in a state of tonus. In Professor Ballard's view the mandible had a postural relationship to the maxilla determined within the central nervous system (Ballard 1955) . This relationship was present in early infancy and probably remained the same throughout life, but a reflex posture might be acquired due to malocclusion or loss of teeth, giving rise to Costen's syndrome. There was, too, a repertoire of neuromuscular patterns also determined centrally, for sucking, sipping, drinking, chewing and the basic patterns of facial expression.
The dento-alveolar structures grew vertically from the jaw margins into a closely enveloping muscular environment. A more pliable state existed with the teeth and their supporting alveolar bone than with the bony skeleton of the jaws or the-behaviour of the musculature. Their final position and their occlusal level was determined by the innate posture of the mandible and the activity of the masticatory and orofacial muscles (Ballard 1955) . Inequality of pressures on the labial teeth between opposing muscle forces could alter their axial inclination in one direction or another.
As a result of work carried out by Mr Gwynne-Evans with Professor C F Ballard and Mr W J Tulley, it had become obvious that ideas on the aetiology of the adenoid facies had to be changed or even abandoned and that high-vaulted palates, narrow dental arches and protruding upper incisor teeth were not sequels to mouth-breathing or nasal obstruction per se. Instead, inherited features might be found, such as crowding of the teeth in the maxillary arch, a post-normal relationship of the jaws and an innate open posture of the mouth associated with mouth-breathing, but with no cause-effect link, all of which were difficult if not impossible to treat effectively (Gwynne- Evans & Tulley 1956 , Gwynne-Evans 1958 , Ballard 1958 .
Mr Gwynne-Evans stressed the importance of co-operative effort. The temporomandibular joints were an integral part of the masticatory system. Any departure from normality within that system, particularly in the path of mandibular closure in the presence of pain as described by Costen, needed assessment in terms of disturbed function as a whole and not as an isolated defect. Mr K G Malcomson (Bristol) said that in his experience Costen's syndrome accounted for the majority of non-otogenic or referred otalgias in adults. Notwithstanding indisputable tenderness of the temporomandibular joint, many dental surgeons did not seem to recognize the syndrome, or denied its existence and dismissed the whole matter peremptorily; its wider recognition would lead to more satisfactory management.
The orthodontist was particularly qualified to detect and assess all degrees of anatomical and functional alterations in the bite, while only the more obvious disturbances might be apparent to the otologist. Moreover the otologist was confronted not by an evident dental problem, but by a patient complaining of earache, temporal headache or aching in the cheek, already superficially diagnosed as otitis, migraine or sinusitis. In the absence of other clinical features of these conditions, Costen's syndrome should be suspected. The distribution of the neuralgia in the temple and cheek coincided with the muscle masses acting on the joint and was more marked towards their upper attachments. Mr Malcomson said he would like to hear Mr Hankey's views on this.
The most significant single physical sign was tenderness of the posterior aspect of the joint; in severe cases, lateral tenderness was also conspicuous.
Stabbing pain in the ear at night in the presence of a normal ear was characteristic of Costen's syndrome and was of two types. In the first the pain occurred as the patient was falling asleep, and appeared to be due to relaxation of the jaw muscles allowing the jaw to be moved passively by pressure from the pillow, thus stretching the joint structures. In the second, the attack occurred in the middle of the night; it might be associated with bruxism or unconscious clenching of the jaw which is possibly a persistence of childhood grinding of the teeth in sleep. Emotional tension might be prominent in such patients; the psychosomatic mechanism was obvious. Asymmetry: In 2 patients, in whom the mandibular nerve had been divided for tic douloureux, Costen's syndrome developed contralaterally due to ipsilateral paralysis of the jaw muscles (with coincident ipsilateral joint denervation) causing asymmetrical joint activity.
Finally, Mr Malcomson asked Mr Hankey his views on why intense pain and tenderness of the joint occurred in adolescents and young adults who apparently had perfect dentition without obvious malocclusion or distortion of bite.
Mr E H Miles Foxen (London) said that possible explanations of the fact that males were much more commonly afflicted than females were: (I) Habitual smoking of a heavy pipe caused undue strain on the temporomandibular joint, particularly if the pipe was always carried on the same side. (2) Teeth-clenching was more common in males, perhaps because the 'strong silent male' was supposed to clench his teeth and remain silent in times of stress. (3) The muscles of mastication were much more powerful in the male and therefore able to inflict more damage on an already deranged joint.
Mr Alan G Gibb (Dundee) asked Mr Hankey for further details on the mechanism of over-closure of the bite. He wondered if the mandibular condyle took up the posterior position in all forms of disturbance of dental occlusion.
He expressed the view that the use of the Boyle-Davis gag was an oetiological factor in the production of Costen's syndrome. He himself felt that in the treatment of any joint disturbance the avoidance of any excessive opening of the mouth was important.
Mr D F Ellison Nash (London) said that he had worked with Mr Hankey on this subject for several years. In contrast to Mr Davidson's experience in finding no major structural change in the discs removed, he had found torn discs with holes in the centre, discs which showed cystic degeneration and even loose bodies in the joint. The cystic degenerative change might, of course, be an advanced stage of the vascularization process which Mr Davidson had described. In Mr Ellison Nash's experience the Boyle-Davis gag, particularly when used with a jack, did in fact produce damage to this joint, and a further precipitating cause of trouble was the act of holding up the jaw of the unconscious edentulous patient. As to operative technique, in addition to excision of the disc he thought that probably the postoperative scarring of the joint capsule helped by limiting movement of an over-mobile joint in much the same way as the scarring in the front of the shoulder-joint capsule tended to prevent dislocation. Mr Hankey, in reply to Mr Malcomson, said that Costen's original anatomical assumptions for the causation of the syndrome of symptoms had been severely attacked by American writers so that the term 'Costen's syndrome' had fallen under a cloud; perhaps the term 'the mandibular syndrome of trigeminal pain' was more acceptable to-day. Those who dismissed the syndrome peremptorily did so through lack of understanding; it was a pity more teachers did not give it their serious consideration.
The distribution of pain in the masticatory muscles had been stressed by Campbell (1955, Dent. Practit. 5, 175; 1958, Brit. dent. J. 105, 393) , supported by the electromyographical findings of Tulley (1957, Proc. R. Soc. Med. 50, 313) . In adolescents and young adults the mandibular dysfunction and pain could often be attributed to changes in the occlusion during the formative period, to acquired faulty habits of mastication and swallowing, and to unusual tongue movements such as extreme protrusion in osculation. In other cases the partially erupted or impacted third molar was often the cause. In reply to Mr Gibb, Mr Hankey said that not all cases of overclosure resulted in mandibular pain or in condylar retrusion. Details of the kinds of malocclusion and of X-ray findings of the joints had already been described (Hankey 1958) . Where there was obvious overclosure but no posterior condylar dis-placement orjoint dysfunction it was probable that the pain originated in the muscles which were under constant tension in their effort to prevent the displacement.
Mr A S Davidson, in reply to Mr Ellison Nash, said that the cases described with gross disc lesions possibly formed a class apart. The only torn disc he had himself encountered followed a severe blow; microscopically it was normal, producing its effects mechanically.
Usually, full painless movements were achieved as early as the fifth post-operative day (film demonstration) and therefore scarring would not appear to be a major factor.
Meeting May 41962
The following paper was read: The Laryngological Session will be reported in the Proceedings.
Meeting June 30 1962
A Clinical Meeting was held at the Kent and Canterbury Hospital. Both Sections were guests of the South-East Regional Otolaryngological Society.
